Experience-dependent formation of synaptic input clusters can occur in juvenile brains. Whether this also occurs in adults is largely unknown. We previously reconstructed the normal and learned circuits of prism-adapted barn owls and found that changes in clustering of axo-dendritic contacts (putative synapses) predicted functional circuit strength. Here we asked whether comparable changes occurred in normal and prism-removed adults. Across all anatomical zones, no systematic differences in the primary metrics for within-branch or between-branch clustering were observed: 95-99% of contacts resided within clusters (<10-20 lm from nearest neighbor) regardless of circuit strength. Bouton volumes, a proxy measure of synaptic strength, were on average larger in the functionally strong zones, indicating that changes in synaptic efficacy contributed to the differences in circuit strength. Bootstrap analysis showed that the distribution of inter-contact distances strongly deviated from random not in the functionally strong zones but in those that had been strong during the sensitive period (60-250 d), indicating that clusters formed early in life were preserved regardless of current value. While cluster formation in juveniles appeared to require the production of new synapses, cluster formation in adults did not. In total, these results support a model in which high cluster dynamics in juveniles sculpt a potential connectivity map that is refined in adulthood. We propose that preservation of clusters in functionally weak adult circuits provides a storage mechanism for disused but potentially useful pathways.
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Introduction
Encoding of learned skills is thought to involve a combination of changes in synaptic connectivity, synaptic weights and the integrative properties of neurons. The relative contribution of each mechanism may differ across circuits and over time due to physical differences between developing, juvenile and adult brains. One unifying model is the input clustering hypothesis (Mel, 1992; Poirazi & Mel, 2001) , also referred to as synaptic clustering or the clustered plasticity model (reviewed in Branco & Hausser, 2010; DeBello, 2008; Govindarajan, Kelleher, & Tonegawa, 2006; Larkum & Nevian, 2008; Magee, 2011; Winnubst & Lohmann, 2012) . It states that learned information can be stored through spatial clustering of functionally related synaptic inputs on individual branches of dendrite, enabling supralinear summation that strengthens the postsynaptic response. Tests of this idea using diverse techniques and brain systems have recently emerged with heavy emphasis on juvenile brains (reviewed in DeBello, McBride, Nichols, Pannoni, Sanculi, & Totten, 2014 ). Yet the microstructural changes needed to drive the formation or dissolution of input clusters are observed in both juveniles and adults (Holtmaat & Svoboda, 2009) , raising the question of whether such dynamics are harnessed to modify clustering patterns in adults.
The barn owl auditory localization pathway is well suited for investigating this issue. Owls reared wearing prismatic spectacles (Knudsen & Brainard, 1991) develop a new, learned microcircuit (DeBello, Feldman, & Knudsen, 2001 ) that drives adaptive auditory orienting behavior. At the same time, the normal microcircuit becomes functionally weak, yet is preserved anatomically -the neural trace of a now dormant skill (Knudsen, 2002) . The axonal inputs and target dendrites of each circuit can be identified on the basis of topographic position within the external nucleus of the inferior colliculus (ICX). This provides a before and after snapshot of learning within the same block of tissue (Fig. 1) .
We previously used in vivo electrophysiological mapping and retrospective confocal microscopy to measure circuit strength and input clustering in two experimental groups: normal juveniles and prism-adapted owls up through the age of sexual maturity (Fig. 2) . In all topographic zones and across both groups, the pattern of input clustering mirrored functional circuit strength (McBride, Rodriguez-Contreras, Trinh, Bailey, & Debello, 2008) . These results are consistent with the model and provided the first
